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$\Omega_{+},$ $\Omega_{-}$ $\Gamma$ $S$
$\Gamma=\int_{\Omega+}\omega(x)dS=-\int_{\Omega_{-}}\omega(x)dS$ . (1)









$x_{\pm}= \pm\frac{1}{\Gamma}\int_{\Omega\pm}x\omega(x)dS$ , (3)
$x_{d}=$. $(x_{+}+x_{-})/2$ . (4)
$a=|x_{+}-x_{-}|$ . (5)
$\mu$
$\mu=\int_{\Omega}(x’-x_{d})\omega(x^{l})dS’\cross e_{z}$ . (6)
3
3 ( $x_{d}(t)$ , $a(t)$ ,
$\mu(t))$ $U$
(3) (6)






$u_{scIf}=|u_{s^{\backslash }clf}|= \frac{\Gamma}{2\pi a}=\frac{\mu}{2\pi a^{2}}$, (9)
(9) Lamb dipole[9, 12]
$\Omega$ $R$
$u_{self}= \frac{\mu}{2\pi R^{2}}$ , (10)
$(R=\sqrt{\iota g/\pi})$ . $a$ (9) (10)
$u_{sclf}= \frac{\Gamma}{2\pi}\frac{4C_{0}a}{(a-C_{0}R)(4C_{0}a-R)+4aR}$ , (11)




$\rho u(u-\frac{dx_{d}}{dt})\cdot ndS=-\int_{S_{c}}pndS$, (12)




$\frac{d\mu_{x}}{dt}=-\mu_{x}\frac{\partial U}{\partial x}|_{x_{d}}-\mu_{y}\frac{\partial V}{\partial x}|oe_{d}$ ,
(13)
$\frac{d\mu_{y}}{dt}=-\mu_{x}\frac{\partial U}{\partial y}|_{x_{d}}-\mu_{y}\frac{\partial V}{\partial y}|oe_{d}$ .
(7) [8].
Roberts[7], Buttke[4] Euler
(7), (8), (11), (13)
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Background flow $U=(y, -x)$ [11, 12]. 2(a)





















Kida [11] Trieling [12]
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2: $(x_{d}=(0,0), \mu_{0}=5.1083, a=1.0216)$ .
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5: O: :(11), $\square :(9),$ $\nabla:(10)$ , $\cross$ : $x_{d}$
4.2 Shear flow
Background flow $U=(y, 0)$
6(a) $x$ shear flow
6(a) shear flow
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6: Shear flow $(x_{d}=(0,0), \mu=(-1,1)/\sqrt{2}, a=0.4599)$ .
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$\frac{dx_{d}^{(m)}}{dt}=u_{se1f}^{(m)}+\sum_{n\neq m}^{N}u^{(n)}(x_{d}^{(m)})$ , (15)
$\frac{d\mu_{i}^{(m)}}{dt}=-\sum_{n\neq m}^{N}\mu_{j}^{(m)}\frac{\partial u_{j}^{(n)}}{\partial x_{i}}x_{d}^{(m)}$ (16)
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